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(54) Title: A MAGNETORHEOLOGICAL FLUID COMPOSITION AND A PROCESS FOR PREPARATION THEREOF 



f<| (57) Abstract: 'Ilie present invention relates to a magnetoiheological fluid composition and a process for preparing the same, which 
O has excellent magnetorheological properties. The fluid composition exhibits change in rheological characteristics in the presence 

of an external magnetic field. Further, the magnetorheologicaJ characteristics of the fluid composition can be optimised for the 
^ improved magnetic sensitivity to external magnetic field and negligible magnetic retentivity after removal of the external magnetic 
^ field. The sensitivity of the fluid to external magnetic field can be varied by varying the pure iron content of the magnetic sensitive 
S particles composition while, the magnetic retentivity of the fluid (after removal of external magnetic field) can be varied by varying 

the ferrite alloy content of the same. The fluid composition utilises a magnetic sensitive particles stabiliser or surfactant, which is 
O synthesised from the carrier fluid used in the fluid composition. The fluid composition, prepared aocoiding to this pn)cess, does not 
^ suffer firom the rapid settling of the magnetic particles as it utilises a carrier fluid based surfactant, which improves the homogeneity 
^ of the fluid composition. 
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A magnetorheological fluid composition and a process forprcpaiationtiiereof. 

. FIELD OF INVENTION 
This invention relates to magnetorheological fluid composition and a process for 
5 preparation thereof 

PRIOR ART 

A magnetorheological flmd comprises a uniform dispersion of magnetic re^nsive 
particles in a fluid carrier medium dispersed witii llie aid of sur&ctants. These fluids 
change tiieir flow or rheological characteristics in a very short time under the influence of 

1 0 an external magnetic field and tiiese fluids find applications in electro-mechanical 
aetttatOTS> whwin these fluids act as an interface between a sensing device and a required 
mechanical output device. In case of automotive applications, tiiese fluids are utilised in 
shock absorbs, vibration dampers etc. These fluids also find applications in devices 
such as rotary seals, bearings and other related devices. However, th^e 

1 5 ^aagnetorheologtcal fluids must have a Wgh d^ree of stability in order to be qyplicabler 

Q»^ly, a stable magnetic fluid in a high magnetic field gradient requiies small si?* 
magnetic responsive particles having diameter less than 1000 A*^ . These magnetic 
responsive particles are coated with layers of surfactants. Each particle has a constant 
magnetic dipole moment proportional to its size that can align witii the applied external 
20 i9aagnetic field Surfactants are ^nployed to enhance the homogeneity of the resultant 
magnetorheological fluid compositioa Jn the absence of sur&ctant coatinps, the magnetic 
responsive particles have tendency to quickly settie inside the carrier fluid due to large 
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difference in the density of such particles and the carrier fluid The magnetic responsive 
particles, employed, could be iron oxide, iron, iron carbide, low carbon steel or alloys of 
zinc, nickeU manganese or cobalt etc. Similarly, the carrier fluids could be hydrocarbon 
oils» paiafBn, nuneral oils, polyester and phosphate esters etc. Additionally, certain 
5 additives like antioxidants or anti-wear agents are also employed in the fluid 
compositions. The carrier fluid should be preferably non-volatile, non-inflammable, non- 
toxic and stable over a wide range of operating temperature. 

la the absence of magnetic field, tite magnetorheol(^cal fluid has a measurable viscosity^ 
which depends upon several parameters like shear rate, temp^ture etc. however, in 

1 0 presence of an external magnetic field, die viscosity of the fluid increases to a veiy higji 
value as the suspended particles align themselves resulting in rapid pineal gelling of the 
^id The viscosity changes closely follow the bingham plastics behavior, wherein the 
yield stress in a flmction of the strecgdi of the applied magnetic field The magnetic field 
force induce alignment of tiie otherwise random dispersion of magnetic s^isrtive 

1 5 particles of tiie fluid into chain Uke stractunss ofifering increased resistance to flow, wiiich 
^ re^nsible for the build up of "V^eld strength". On removal of magnetic field the 
structure crumbles and fluidity of Ihe material returns to is original value. An ideal 
maguetorheological fluid composition should be hig^y sensitive to the applied magnetic 
field but at the same time it ^ould letum back to its original condition of fluidity as soon 

20 tbe external magnetic field is removed 

The magnetorheological fluid compositions and their applications are well known to the 
prior art However, the magpetorfaeological fluid compositions, know in the prior art, 
suffer fiDom following disadvantages. 



Main disadvanta^ of the known magnetorheological fluid compositions is that these 
25 magnetorheological fluid compositions are not optimised for desirsible combination of 



2 



wo 02/45102 



PCT/INOl/00167 



igvo contfadicfing properties vir^ impTOved magnetic sensitivity in the presence of 
external magnetic field and least magnetic retentivity after removal of the extenial 
magnetic field. . 

Anc^er disadvantage of tiie know magnetorheological fluid compositions is that these 
fluids suffer fiom mpid settling of magnetic responsive particles as these fluids employ 
surfactants generically different fiom carrier fluids employed and thereby adversely 
affecting the settling resistence of the magnetic responmc particles due to their gnatvity 
difference with the carrier fluid 

l^ll another disadvantage of the known magnetorheological fluid compositions is that 
these fluid compositions generally employ hydrocarbon and mineral oils as earner fluids, 
vMch are obtained through complex processes. 

Yet further disadvantage of the known magnetorheological fluid compositions is that 
these fluid compositions employ carrier fluids which are not available from renewable 
sources. 

Sill iurflier disadvanta^ of the known magnetorheological fluid compositions is that the 
process for preparing these fluid conq[>ositions is complex. 

QBIECTS OF THE TNVENTIQN: 

Primaiy object of the invention is to provide a magnetorheological fluid composition and 
a process for preparing the same wherein the magnetorheological fluid has exceUent 
magnetorheological properties. 

Another object of the invention is to provide a magnetorheological fluid composition and 
a process for preparing the same wherein the Brookfield viscosity of the 
magnetoriieological fluid can be changed continuously over a wide range, typically fi^om 
50O CP to 12000& CP and beyond by varying tbs strength of magnetic field. 
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Yet another object of the invention is to provide a magnetorheological fluid composition 
and a process for preparing the same wherein the magnetorheological fluid has optimised 
combination of high magnetic sensitivity in the presence of external magnetic field and 
low magnetic retenttvity after removal of the external mafgnetic field. 

Still another object of the invention is to provide a magnetorheolc^'cal fluid composition 
and a process for preparing the same Mdierein the soisitivitjr of the magnetorheological 
fluid to the external field can be varied by varying the weight percentage of pure iron 
parttcles ccmtenraod m^ettc retesnttviiy eaif Ire vaatedlsyvstytstgttie vm^stpercerngs 
eS ferrite alloys content 

Yet another object of the invention is to provide a nidgnetorheol<^ca] fluid composition 
and a process for preparing the sarne^ wh^in the magnetorheological fluid does not 
suffer fi^om the rapid settling of tiie magnetic responsive particles as it utilises a carrier 
fluid based su]^&m(teixhympt6vbsg the iKSffiogeneir^of the micampo^ciL 

Still another olyect of the invention is to provide a magnetorheological fluid composition 
and a process for flie preparing the same wherein the magnetorheological fluid utilises a 
vegetable oil extracted from an a^o-seed as a carrier fluid 

Still further object of the invention is to provide a magnetorheological fluid composition 
and a proc^ for the preparation of tiie same vidierein the magnetoriieological fluid does 
not utilise additives like organomolybdenum, thiophosphorus, thiocaibamate, alkyl 

Yet further object of the invmtion is to provide a magnetorheological fluid composition 
and a process for preparing the same v^erein the magnetorheological fluid is insensitive 
to the normal level of contamination. 
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Still further object of the inventioti is to provide a magnetorheological fluid composition 
and a process for preparing the same, wherein the magnetoifaeological fluid has low 
hysteresis characteristics. 

Yet further object of the invention is to provide a magnetorheological fluid composition 
and a process for preparing the same wherein the magnetorheological fluid can be used 
for wide temperature range fiom -lO^C to + 80^*0. 

Yi^ another object of the invention is to provide a magnetorheological fluid composition 
and a process for preparing tiie same Mlierein the magnetoiheological fluid utilises a 
carrier fluid vAddi is easily available. 

^11 further object of the invention is to provide a magnetorheological fluid composition 
and a process for preparing the same wfa^in the mi^etorheological fluid utilises a . 
carrier fluid, which dq)ends upon renewable source of siq>py. 

Yet further object of the invention is to provide a magnetorheological fluid composition 
and a process for preparing ttie same \(ii^in the magnetorheological fluid utilises a 
carrier fluid \^ch is eco-fiiendly. 

Still further object of the invention is to provide a magnetorheological fluid composition 
and a process for preparing the same wherein the magnetorheolo^cal fluid has improved 
stability. 

Y^ further object of the invention is to provide a magnetorheological fluid composition 
and a process for preparing the same wherein the process of preparation is veiy simple. 

Still anotiier object of the invention is to provide a magnetorheological fluid composition 
and a process for preparing flie same wherein the viscosity of the magnetoiheological 
fluid can be continuously changed with the application of tfie magnetic field 



wo 02/45102 



PCT/INOl/00167 



ftjrther object of the invention is to provide a magnetorheological fluid and a 
process for preparing the same wherein the magnetorheological fluid can be utilised for 
marking controllable devices and adaptive structures, such as dampers, mounts etc and 
rotaiy devices Kke clutch^ brakes , valves etc. 

5 PESCRIPTTQN QP THE TNVENTrON: 

According to this invention there is provided the proposed magnetorheological fluid 
utilises castor oil, a derivative of vegetable oil extracted from agio-seed as a carrier fluid 
This carrier fluid i.e. castor oil is cheaper, easily available, eco-fiiendly, biocompatible 
and has i^ewable souxw of supply. Furflier, fins earner fluid does notmpme addftive? 

10 Kke thiophosphorus, thiocarbamate and amines. The magnetorheological fluid 
composition comprises nu^petic responsive particles such as iron and its alloys, all know 
iron oxides, iron nitride, iron caibide, carbonyL The proposed process for pi:epaiation of 
the psagnetJsrbeolagf<^ Bv&d is sfmpler and doe? nor need <xmpiex macbiffery. The 
Bfookfield viscosity of the magnetic fluid can be continuously varied over a wide range 

1 5 from 500 CP to 120000 CP and beyond under the influence of eirtemal magnetic field. 
However, viscosity of the magnetorheological fluid composition depends on the viscosity 
of flfe ca^erflctfd ecnptoyed^eareiff. 

BBTAILED DESCRIPTION OF THE PROCESS! 

According to Ae present invention, the process for the preparation of the 
] 0 magnetorheological fluid composition comprises of following steps. 

^> Preparation of Magnetic Sensitive Particles 

8ft to 9S% by weight of commerciaHy available high purity iron particles such as 
carbonyl iron and S to 20% by weight of commercially available feirite alloys 
such as nickel-Zinc ferrite or manganese zinc ferrite are diy blended using a 
J 5 powder blender. 
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(t) Preparation of Magnetic Sensitive Particles IStabiliser (Surfactant^ 

90 to 98% by weight of castor oil of commercial purity (viscosity about 700-800 
Cps) and 1 to 5% by weigjit of coa Sulphuric acid (assay 98%) is mixed by 
pouring sulphuric acid to the castor oil in a container, drop wise under continuous 
stiflteg: The vsmperBOws is maifitamed between 23 a 30^ using-a vmsrlsaiti. The nSxis 
%rther allowed to react for two hours with the temperature maintained between 25-30*^C 
Nex^ 1 to 5% by weigjit of 20% aqueous solution of potassium hydroxide ( potassium 
hydroxide pellets >85% purity, dissolved in distilled water) is added drop wise to this 
mix under continuous stirring wifli temperature maintained between 25 to 30^. This mix 
iSk further allowed to react for two more hours at the same temperature* The magnetiG 
sensitive particle stabiliser, thus obtained, is finally washed with distilled water till the 
water pH becomes neutral. 

(ii) Coating of Magnetic Sensitive Particles Obtained from step (i) With The 
Magnetic Sensitive Particles Stabiliser Obtained from Step (ii) 

90 tc^ W% by weight of tiie magnetic sensitive particle, obtained through step (i), ia 
mixed widi 1 to 10% of particle stabiliser, obtained tiirougji step (ii) using a 
labcmtory kneader. However, before mixing, the magnetic sensitive particle 
sisii^§er(swBgi!^^ m a t^pexataie between 60 w 80% miicis^m^ 

ckc^ wise to the magnetic sensitive particles and mixed in a kneader. The mix, thus 
obtained is allowed to mature for 24 hours at room temperature. 

(ii> Synthesis of Magnetorheological Fluid Composition 

to 90% by weight of modified magnetic sensitive particles, obtained through step 
(iii), are mixed with 10 to 20% by weight of commercially available low viscosity 
castor oil Before mixing the castor oil is preheated to about 60-70^C in a container 
and theiffadtfied itagngtrcsensithne pa^ tt in a gi^ddtiat fashfou: 
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Qnce these particles are added to the oi1> the mix is homogenised using a high 
speed mixer in different stages. In the beginning, the mixing speed of &e mixer is 
increased from about 500 to 1000 rpm within first 10 minutes of mixing and mixing is 
ctmtbnied for about t hour: Sdssequently; the hombigeoised is&ed is: coated to imif 
5 temperature, Tn the next stage, the mix is further agitated at a high rpm of 2000 to 3000 
for about 3 to 5 minutes and is allowed to cool to the room temperature. The above 
agitation at 3000 rpm is repeated once again to obtain llie jSnal product i.e. 
mi^lsbxrhl^IagtcEl fhrnt cKMjK^Sitiottl 

The invention will now be illustrated with working examples, which are t3i>ica] examples 
1 0 to illustrate the working of the invention and are not intended to be taken restrictively to 
imply any limitation on the scope of the present inventioa 

WORKING EXAMPLE ■/ 

76^0 gm of high purity iron powder and 8.50 gm of nickel-zinc ferrite are dry blended in 
a powder blender. The magnetic sensitive particles, prepared in this manner, are stored 
5 separately for subsequent modification with stabiliser. Next, 2.40 gm of castor oil of 

(SdMnefem iJott^ ts smd mist ao3& pr &re(5n(^sn&sm sanmc md i& & eamtm' 

^ile maintaining the temperature to 30T using a water bath. Further, this mix is 
allowed to react for 2 hours at the same temperature. In the next step, 0.050 gm of 
potassium hydroxide is dissolved in 2.50 ml distilled water in a container. This aqueous 

20 joiaifrolf dritoltetc^&'i^ 

iSMier continuous stirring while maintaining the temperature to the same level This entire 
mix is fur&er allowed to react for two more houiB. This mix is finally washed with 
d|istilled water till the pH of the water becomes neutral. This product is utilised to modify 

^ &gjfeiazr s^Mm ^^m- iMu s ntioMW^mmbi " tut smMk^ iksm^ 

2 5 magnetic sensitive particles are allowed to mature for 24 hours. Next, 12.50 gm of mono 
ester derivative of commercially available low viscosity castor oil is taken in a container 
and heated to TO^'C. The coated magnetic sensitive particles, obtained from above step, 

Mm ^^mttot^^'^^ Mar fir i^a^ r lA^i' s^^^^.w 
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mixing speed is increased from 500 rpm to 1000 rpm and mixture is allowed to cool 
down to room temperature. The mixture is furflier agitated at high speed of 3000 ipm for 
3-5 minutes and subsequently, it is allowed to cool down to the room temperature. The 

5 WORKING EXAh4PLE-n 

73.0 gm of hi^ purity iron powder and 9.0 gm of manganese-zinc feiritB are diy blended 
in a powder blender. Next, 4.40 gm of castor oil of commercial purity is mixed wiA 

t» 30'C using a water ba*. Further, this mix is allowed to react for 2 hours at the same 
1 0 temperature. In the next stepi, 0.050 gm of potassium hydnndde is dissolved in 2.50 ml 
distilled water in a container. The above aqueous solution of potassium hydroxide is 

«taintaining the temp^ature to fte same level. TTw entiie mix is further allowed to react 
for two more hours. This mix is \rashed witii distilled watn till the pH of the water 
1 5 becomes neutral. This product is utilised to wet the diy blended powder using a 

ias6m^"kssa?B?.m'i^iiit2igM^^ 

ef comm^ally a\«i1ab1e castor oil is takw in a container and heated at 70"C, The mix is 
added to tiie hot castor oil and is duroughly mix using a high-speed mixer. The mixing 
speed is increased firom 500 rpm to 1000 and mixture is aUowed to cool <k>wn to room 

SHbsequently, it is allowed to cool down to the room tempontwe. The above 
homogenising csrcle is a^ repeated to obtain 100 gm magnetorheological fluid. 

It is to be understood that the process of the present invention is sa8cq)tible to 
adaptations, changes and modifications by tiiose skilled in tiie art Stu^ adaptations^ 
2 5 changes and modifications are intended to be within the scope of the present invoition. 
^ch % fiiimra'igrfiram^ 
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WE CLAIM: 

I A magnetorheological fluid composition comprising; - 
Ca) a earner fluid, 

(b> magnetic sensitive particles comprising 80-95% by weight of high purity iron 
particles such as caibonyl iron dry blended with 5-20% by wdg^t of fenite alloys and 

^c) magnetic sensitive particles stabiliser synlhesised from the said carrier fluid; said 
magnetic sensitive particles coated witii the said magnetic sensitive particles stabilise 
and dispersed in tiie said carri^ fluid; 

3. A composition as claimed in claim 1 comprising 90-98% by weight of said carrier 
fluid, 1-5% by weight of suljiiuiic acid and 1-5% by weight of aqueous solution 
of a hydroxide such as potassium hydroidde 

3: A composition as claimed in claim 1 wherein said ferrite alloys ai^, for example, 
nickel zinc ferrite or manganese zinc fenite. 

4,. A composition as claimed in claim 1 wherein said coated magnetic sensitive 
particles comprise 90-99% by wd^t of the said nu^etic sensitive particles 
coaled with the 1-10% by weight of said magnetic sensitive particles stabiliser. 

Sr A composition as claimed in claim 1 wherein said magnetorheological fluid 
composition comprises 80-90% by weight of the said coated magnetic sensitive 
particles and 10-20% by wei^t of said carri^ fluid. 

i' A composition as claimed in claim 1 wherein said carrier fluid is a vegetable oil 
such as castor oil. 



10 



wo 02/45102 



PCT/INOl/00167 



7. A process for the preparation of magnetorheological fluid composition 
comprising in the steps of :• 

(i) preparing magnetic sensitive particles by dry blending 80-95% by weight of high 

(ii) prq>aring magnetic sensitive particles stabiliser by adding 1-5% by weight of 
concentrated sulphuric acid drop wise to 90-98% by wei^t of the said carrier 
fluid such as castor oil under continuous stirring and reacted with temperature 
maintained at about 2S-30^Q adding 1-S% by weigjtf of an aqueous soltilion of a 
bydroxide such as potassium hydroxide to the reaction product of sulphuric acid 
and carrier fluid under continuous stirring, allowing the entire mix to react for 
about two hours witfi flie temperature maintained at about 25-30^» washing the 
magnefic sensitive particles stabiliser, 

(iii) coating said magnetic sensitive particles obtained from step (i) with said magnetic 
particles stabiliser prepared in step (ii) by pre-heating 1-10% of the said particle 
stabiliser to 60«80''Q adding it drop wise to 90-99% by weight of the said 
magnetic sensitive particles^ mixing both with a laboratory kneader and allowing 
the coated particles, thus obtained in tite form of putty, to mature at room 
temperature. 

(iv) synthesising magnetorheological fluid composition by heating 10-20% by 
weigjit of said carrier fluid to 60^80"^, achling 80-90% by wei^t of the said 
coated magnetic sensitive particles obtained IVom step (iii) to it, homogenising 
the mix, thus obtained, in a hig^ speed mixer and agitating the said mix followed 
by. cooling it to room temperature, fiirtfaer .agitating the said mix and finally 

camsg m tas^mimti^^ md <smpm<m, mm mmsd, mots 

temperature. 

8i. A process as claimed in claim 7 wherein said ferrite alloys are, for example, nickel 
zinc ferrite or manganese zinc ferrite. 

ft. A process as claimed in claim 7 wherein the said carrier fluid is a vegetable oil 
preferably a commercially available castor oil. 
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ViJ^ process as claimed in claim 7 wherein the said magnetic sensitive 
particles stabiliser is synthesised fiom the same canier fluid, which is used to 
disperse Ute said, coated magaetic sensitive particles. 
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AMENDED CLAIMS 
[received by the International Bureau on 29 March 2002 (29.03.02)] 

Aavendcd pagra 10 to 12 

A uonatorlftMlogical fluid CfMVMWitim CMprisinot 
<i> A v«g9t«bl« oil Kudh mm castor oil mm m cmrrtmr fluid* 

<iil iift^«tic Mnsitiv« p«rticl«9 ccMiini«ifi«» 80-^» by might 

of hi^ purity iron p«pticiM such M cattmhyl iron mtui 9-2ffX by 
M^iQht of ftrrrito alltisyoi «nd 

Uiil oaofiottc Mnoitivo particlM «ta«itltoor stynthooiMd fra« 
thv s«id carrior fluid* Mid o«wn«tic oMwittvo particln coatsd 
Mith thv nid Momtic swnitivo p«rtielo» ot^iliwr and 
di«p*rMd in tho said cmrrisr fluid. 

2. A MgnotoHiMlogical fluid coopooitton mm claiMd in clmiu 
(1>9 idiaroin th» oaid Mgnatic oMmltivo portiiplM otab.iliMr 
coapriwo 90^9OK by MlQht of mid c«rrior fluid, 1-aw by uoi^ht 
of cone, oulphuric acid Casuy 9BX> and 1-9SI by Might of aquMuo 
oolution of m Hydroicido ouch as potassiuu hydroxiffa. 

3, A oagnetortiaological fluid coapositton mm claiaad in claio 
CD 9 idiarsin ttio said fsrrita alloys aro for oaaippla, nickal xinc 
farrita or oaganasa sine farrita. 

4« A sagnatorhaological fluid ccMposition as claioad in claio 
Cll« Mharain tba said coatad oagnatic «MNisit&va particlas 
conprisa WP 99K by uolght of tha said aagnatic sansitiva 
particlas coatad uith tha 1-10SC by t^aight of said oagnatic 
sansitiva particlas stabilisar. 

0. A oagnatorliaologtcal fluid coN^iosition as cla^wni in claio 
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IN/PA-210 

(Ik, Mh«B«ein th« vaid ■aonstortiaolcigiicttl fluid co«p«ilfian 
«:oflipri«#s fl0-40X by twi^t of ths said coatad ^agnatic scnaitiva 
partfclev and t0^20K by waiofit of said carrier fluid. 

6. A procasB for tha praparatlon of oagnatorttaological fluid 
cCNBpmition having a vagatabla oil sucti aa caHtor oil ^aa a 
carriar fluid and oa^atic sanaitiva particlao coa^ad Mith tha 
magnatic sanaitiva partlclca atabliaary Ufa pathod coaprisitig tha 
at«ps oft 

CD pr^mrinq aaQnatic aansitive partidaa by dry blanding 80- 
99X by aaiobt of hi^h purity ion partidas aodli as carbonyl iron 
and 5HZM by ifeiaifiht of f arrita alloysf 

(ii> praparing oaonatic sanaitiva partielM stabilisar ccM4»risinft 
tha staps of adding by iiaight of concatitratad sulphuric acid 

drop Mim to 90-^8X by might of tha said carriar fluid in a 
ccmtainar under continuous stirring and alloifing thao to raact 

for about 2 hours with tao^aratura saintainad at abcmt 29* 

o 

30 adding l-SIC by tiaight of an aciuaous solution of a hydroKida 

such as potassiuai hydroxide to tha reaction product of sulphuric 

acid and carrier fluid under continuous stirring« allouing tha 

entire six to react for about two hours with the tesperatura 

o 

maintained at about 21-330 C, ftaahing the aMgnetic sansitive 
particles stabiliserf 

Ciil) coating said aiagnetic sansitive particles obtained fros 
stap (il with said aiagnetic particles stabiliser prepared in step 
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o 

(ill by heatiffiQ 1-10X of the said particla stidiillsar to SaHBB C,. 

addinQ it drop wise to by oeigbt of the smid MQoetic 

sensitive particles^ fixing both Mith a laboratory kneadar and 

alloMing the coated particlesv tihuo obtained in the foro of 

putty 9 to nature for about 24 houra at roan tenperaturef 

<iv> synthesitting of oagnetorhsological fluid coopasitiiHi 

comprising the steps of heating by ««eight of the said 

carrier fluid as used in step Ciii> preferably castor oil to 
a 

80 C in a container, adding 8iK90X by weight of the said coated 
magnetic sensitive particles obtainetl fros Step Ciii» to it, 
homogenising the six, thus obtained, in a high speed oixer and 
agitating the said eiix folloMed by cooling it to the rooei 
tenperature, further agitating the said mtH and finally cooling 
the sagnetorheological fluid cosposition, thus obtained, to roos 
tenperature * 

7. A process for the preparation of sagnetorheological fluid 
composition as claised in claiss Cll wherein the said ferrite 
alloys are, for example, nickel zinc ferrite or eianganese zinc 
ferrite* 

8. A process for the preparation of sagnetorheological fluid 
coffipofiition as claieMd in daiss Cll uherein the said sagnetic 
particles stabiliser is i^thesised fors the saeHi carrier fluid 
which is used to disperse the said coated sagnsttc sensitive 
particles* 

9. A sagnetorheological fluid cospasitian and a process for the 
preparaticxi thereof substantially as described and e^esplified 
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